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ABSTRACT
This is an empirical study of sel,:ctei learner

characteristics and their relation to academic succesr, as indicated
by course grades, in a structured independent study learning program.
This program, called the Audio-Tutorial System, was utilized in an
undergraduate college course in the biological sciences. By use of
multiple regression analysis, the most stable predictors were found
to be the Restraint scale of the Guilford-Zimmerman Temperament
Survey, high school rank, SAT-Verbal, CEEB-Mathematics, and high
school social studies grade. Limitations on the study include the
fact that it was correlational and not experimental and that its
sample consisted of volunteers who completed the course. (DG)
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OBJECTIVES

The objectives of this study were: (1) to assess the relative contributions

of selected individual learner characteristics to the prediction of academic suc-

COSO in a structured independent study learning system; and (2) to predict

achievement for individual students in the independent study courae.

RATIONALE

A learning program which attempts to implement a program of individualised

instruction must be adjustable to a vide range of individual differences (Ins)

which are related to student achievement. The acquisition of empirical knowledge

about IDs and their relation to various criteria of learning (e.g., academic

success in terms of grades, test performance, etc.) is a necessary prelude to such

adjustments. Lack of empirical knowledge about IDs may be attributable to a

variety of factors. One factor which is theoretically relevant is the large number

of intellective variables and their interactions (dependencies) in a learning

situation, Insight into this problem certainly calls for multivariate analysis

methods and a correspondingly large sample.

The foregoing reasoning suggests the use of a multiple regression analysis

model, in which numerical coefficients (beta weights) are assigned to the predictor

0 K paper presented at the annual convention of the National Council of Measurement
V in Education, Minneapolis, March, 1970.
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variables so that the weighed sum of these term s correlates maximally with the

criterion variable. Interactions between predictors may be assessed with a method

analogous to analysis of variance by including the cross-producte of predictors

in the regression equation as new predictor variables. If an interaction term

used in this fashion receives a nonzero beta weight, the beta weights of the other

predictors will change. This latter phenomenon can be avoided by apalyetng the

predictor and criterion variables in standard score form. Hence the model used

in this research has the form

Zel B2 Z2 83 Z3 + B4 (Z2 Z3) A.

The relative contribution of each independent variable (and cross-product)

to the prediction of the criterion variance may be tested for significance with

e t-test.

The focus of this research was the empirical study of selected learner

characteristics and their relation to academic success in a structured independent

study learning program. This program represents a unique epproach to the indivi-

dualitation of instruction in science at the undergraduate level and is called

the radio- Tutorial System. It features independently scheduled but structured

laboratory and learning sessions, audio-tape tutorial presentations, emphasis upon

personal student-instructor contact, and periodic oral and writtea quizeea.

Developed by Postlethwait, Novak, and Hurray (1969) the Audio-Tutorial System

represents an approach to individualised instruction within a large class setting

and features provision for self-pacing and student controlled repetition of

learning experiences.

A battery of intellective learner characteristics (i.e., those characteristics

which represent observable products of cognitive processes) and personality char-

acteristics were utilized in thin study. They were selected on the basis of theo-

retical relevance to the learning criterion and the instructional setting. It



seems likely that personality characteristics would assume a more important rer

role in an independent study course than they have in the past in relation to stu-

dent performance and achievement in traditionally organized courses.

PeTHOD

College freshmen and sophomores (NN630) who voluntarily completed the necessary

data forms and were enrolled $n a one-semester, introductory, biological science

course taught in the independent study mode at a large midwestern university com-

prised the treatment sample in this study. The sample was divided into two equal

groups for purposes of validation and cross-validation analyses.

The variables usad were (1) from the personality area, acorts oa the Guild

ford-Zimmerman Temperament Survey; and, (2) secondary school counsellor ratings

of achievement-oriented personality ratings; and (3) from the intellective area,

high school grades in science, mathematics, social studies, and English; high

school graduation rank; and cur and SAT scores; The criterion of final course

grade was converted numerically using the scale A6, B.5, etc.

Data were correlated using a build-up linear multiple regression analysis

model modified as noted earlier in order to permit the estimation of the relative

importance of individual learner characteristics to the prediction of the criterion

variance. To reduce the number of variables to a meaningfully manageable smaller

number, all variables (with no interaction terms) were correlated in the regression

analysis statistical program. The variabtla contributing significantly to the pre-

diction of the criterion (p< .10) along with the cross products of the significant

intellective and personality predictote were entered into the regression program

a second time (second stage analysis). Also entered at this time were the cross-

product scores of each intellective predictor and each personality Predictor. The

results vete cross-validated on an appropriate sample.



RESULTS

The following predictors, when combined in the modified multiple regression

model used, made e. significant contribution (p4;.05) to the prediction of the

achievement criterion. The restraint and ascendance scales of the Guilford-

Zimmerman Temperament Survey; high school graduation rank; SAT-Verbal; CEEB

Mathematics; counsellor rating 5 (critical and questioning attitude of the student);

social studies high school grade; and the cross-product of the restraint scale and

English high school grade. These variables from the multiple regression analysis

are presented in the first column of Table 1. The regression coefficients (B) and

Insert Table 1 about here

their standard errors (Sell) are tabulated in columns two and three. Column four

lists the t-ratios for the test of significance of each predictor in the battery.

The percentages of criterion variance attributable to each variable in the equation

are listed in column five. The zero-order correlation coefficients between the

variables and the criterion ate tabiaated in column six. Columns semen through

13 list the tero-order correlation coefficients among the predictor variables. The

multiple correlation between these predictoro and the criterion is .63 and indicates

that 40 percent of the criterion variance is attributable to these predictors.

Summing the percentages of criterion variance for the intellective predictors

(variables 3, 4, 5, and 7) from column five yields a figure of 30.85 percent. The

interaction term (variable 8) accounts for only 0.76 percent and the remaining per-

sonality variables account for 8.62 percent. Thus the intellective predictors

accounted for approximately 75 percent (30/40) of the predicted criterion variance

and the personality predictors accounted for less than 25 percent (8.6/40).

Of the 25 interaction terms entered into the second stage analysis, only the

restraint x English grade interaction yielded a significant regression coefficient.

Although this interaction is statistically significant, its practical significance

it very tow.
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The results were cross-valid by entering ,:he eight variables in Table 1 into

a regression analysis program using the cross-validation sample. The application

of the t-test revealed that variables 2, 6, and 8 (ascendance, councellor rating

5, and restraint x English grade) did not coatribute significantly to the multiple

correlation. Hence the stable predictors rive restraint, high school Tank, SAT-

Verbal, CEEB-Mathematics, and high school Ifcial studies grade.

DIsqussIol

Ths finding that the intellective predictors made the greatest contribution

to the prediction of academic success is consistent with findings of other predicti

studies. The achievement-oriented personality characteristics, which ware ratings

by guidance counsellors from each subject's high school and the i.;eractions terms

between intellective and personality variable demonstrated Little value in thin

prediction study.

Of the ten personality traits measured by tne gul, the restraint scale alone

remained a stable predictor even in the presence of the more powerful intellective

predictors.

The results of this Study and inferences made from it should be interpreted

carefully for at least two reasons. First, the design was correlational not expert

mental. Thus, cause and effect cannot be specified. Second, subjects who did not

voluntarily complete the data forms or dropped the course (11 percent) were exclud.

from the sample. Thus, there could be selective bits in the samples.

Within these limitations, it appears that successful performance in an inde-

pendent study biological science laboratory system is correlated with restraint

(i.e, the capacity to be serious winded and responsiblb,, verbal aptitude, achieve

sent in mathematics and social studies, and overall high school tank.

This study has identified intellective and personality characteristics which

may be useful for predicting achievement levels in specifiable learning Situations

Using this information it might be possible to offer instructional alternatives,
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to predict in which one a student would achieve best, and to make the alternatives

available to the student. Secondly, the prediction system identifies personal

characteristics of the student in which he is weak or strong. Such information

could be used to provide remedial counselling or instruction or to adapt the

instruction to fit the strength of weakness.

Of course, all the potential uses of prediction require much further investi-

gation as does the prediction system itself. With multiple Re as high ss .63 we

are accounting for only 40 percent of the criterion variance. Hopefully other and

better predictors can be found. On the other hand, it could be argued that the

percentage of criterion variance accounted for by the battery is low because of

measurement error. While the predictors used in this study did not represent a

broad sampling of different types of predictors, the results seem to give weight

to the latter interpretation: limitation due to error.

Hopefully, with a broader sampling of pertinent predictors, better control of

measurement procedures, and new instructional systems which facilitate provision for

individual differences, substantial increases in student achievement can be attained
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